Introduction
Analyses of serum hormone concentrations from members of the Felidae have demonstrated a spectrum of patterns associ¬ ated with their reproductive cycles. In domestic cats, seasonal, multiple oestrogen peaks occur which induce reproductive behaviour (Michael, 1961; Michael and Scott, 1964;  Leyhausen, 1979) but these peaks are not followed by ovulation or pro¬ gesterone secretion unless mating or direct multiple cervical stimulation occurs (Longley, 1910;  Greulich, 1934; Concannon et al, 1980; Wildt et al, 1980) . In lions, in contrast, progesterone secretion suggestive of ovulation was recorded after 6 of 8 oestrogen surges in females isolated from males, but housed together, and ovulation was recorded later in one isolated lioness (Schmidt et al, 1979) . Hormonal data collected from leopards in our laboratory suggest that female leopards will ovulate without cervical stimulation if housed together, but there was no evidence of ovulation in isolated females (Schmidt et al, 1988) . These Hormonal data have been collected from a jaguar (Wildt et al, 1979) , isolated pumas (Bonney et al, 1980) and isolated Siberian tigers (Seal et al, 1985) . In all these felids, oestrogen surges were accompanied by reproductive behaviour and none of the oestrogen surges was followed by progesterone concentrations suggestive of ovulation.
Information about the reproductive cycle of snow leopards is limited to observation of external events. Birth records and observed behavioural oestrous cycles strongly suggest that they are seasonal breeders (Freuh, 1968; Marma and Yunchis, 1968; Freeman, 1971 Freeman, , 1977 Freeman, , 1983 Kitchener et al, 1975; Koivisto et al, 1977; Rieger, 1982) (Paape et al, 1975; Verhage et al, 1976 (Cooper, 1942; Michael, 1961; Ulmer, 1966; Kleiman, 1974; Wildt et al, 1978; Leyhausen, 1979; Schmidt et al, 1979 Schmidt et al, , 1988 years ( Fig. la) . For paired snow leopards, a marked decrease in reproductive behaviour for 8 weeks followed mating in 1985 (Fig. lb) ; similar patterns in behaviour occurred following matings in 1986, 1988 and 1989 , and were similar to the pattern of breeding activity at 9 week intervals previously (1980) (1981) (1982) (1983) (1984) recorded with Piotr and Natasha. In 1987,13 weeks of decreased reproductive behaviour followed mating. At the end of that time the female, Chuma, produced a single kitten.
Discussion
The oestradiol pattern shown by the snow leopards in this study is similar to patterns determined for other Felidae. In the follicular phase of the oestrous cycle, oestradiol secretion increased for brief periods then fell rapidly to baseline values. Oestradiol concentrations during these increases ranged from 26 to óópgml"1 (from a baseline of <20pgml_1). These values compared with peak concentrations of 46.7 pg ml-1 for Siberian tigers (Seal et al, 1985) , 19-108 pg ml-1 for lions (Schmidt et al, 1979) , 65.8 pg ml-1 for leopards (Schmidt et al, 1988) , 30-375 pg ml"1 for pumas (Bonney et al, 1980) and 58pgml_I for domestic cats (Verhage et al, 1976) . Intervals between peaks with no measurable progesterone increase (3.6 weeks) were similar to those of leopards (3 weeks: Eaton, 1977; 3.4 weeks: Schmidt et al, 1988) and domestic cats (2-3 weeks:
Paape Wildt et al, 1978 The behaviours that were associated with increased oestrogen concentrations in our snow leopards were similar to those described for domestic cats (Michael, 1961;  Leyhausen, 1979) and other snow leopards (Marma and Yunchis, 1968; Koivisto et al, 1977; Doherty and Wharton, 1986) .
In our laboratory, as well as in the wild (Jackson and Ahlborn, 1986 ) and other captive situations (Blomqvist and Stern, 1982; Peters, 1982) the first months of the year has been well described in captivity (Freeman, 1971 (Freeman, , 1977 Kitchener et al, 1975; Blomqvist et al, 1982; Rieger, 1984; Ruedi, 1984; Doherty and Wharton, 1986) and in the wild (Rieger, 1984; Jackson and Ahlborn, 1986) .
On the basis of these data, the hormonal and behavioural reproductive biology of our snow leopards was similar to that of domestic cats in having seasonal multiple oestrogen and sexual behaviour peaks which, at least in the isolated snow leopard, were not followed by progesterone secretion sugges¬ tive of ovulation. After mating, progesterone concentrations suggestive of ovulation were observed for six weeks where no cubs were produced; this is similar to pseudopregnancy in domestic cats.
